The water and sanitation sector in the Metropolitan Region of Santiago de Chile (MRS) is mainly privately owned or operated. The sector prides itself on having a modern and effective regulatory framework. Nevertheless there are still sustainability deficits existing as far as governance structures and integrated water resource management are concerned. This paper analyzes the sustainability performance of the sector by using integrated sustainability indicators. The research focuses on institutional and governance aspects and the ecological, economic and social impacts of the newly privatized water and sanitation sector. Detected sustainability deficits, conclusions and possibilities for actions are presented.
compiled. Santiago is the capital with over 6 million inhabitants, equivalent to 40.1% per cent of the national total.
Santiago is the industrial, financial, agricultural and cultural center, which generates 45% of the country's GDP (Instituto Nacional de Estadísticas ). Two decades of uninterrupted economic growth have transformed Santiago into one of Latin America most modern metropolitan areas.
Santiago has a Mediterranean climate with hot dry summers and 80% of the annual rainfall coming in the winter months (Instituto Nacional de Estadísticas ).
The water supply is dependent on the Mapocho and Maipo River, flowing westwards from the Andes to the West (Comisíon Nacional de Riego ).
POLICY AND REGULATORY SYSTEM
The privatization of the Chilean water and sanitation sector was undertaken from 1998 to 2005 under the democratically elected governments of Eduardo Frei and Ricardo Lagos.
They also carried out the most far-reaching reform in Latin America -transferring ownership of assets to the private sector. The privatization of the regional sanitary works enterprise EMOS (Empreso Metropolitana de Obras) had two main political aims: water supply and sanitation coverage and quality should become universal. The investments needed (about US$1.5 billion) to reach the target of treating 100% of Chile's sewage was a sum the Chilean government could ill afford. The service providers should become selffinancing through higher tariffs that represent the real costs of the services and more efficient performance (Jouravlev & Valenzuela ). The privatization was preceded by a number of legal reforms. In 1988 the government passed the general water and sanitation law, which allows granting concessions for water and sanitation services to private companies (Ministerio de Obras Publicas b). An innovative model of tariff regulation was established; efficient cost levels were estimated for an imaginary model company and used as the benchmark to set tariffs for the utilities. Regulated tariff system in Chile is intended to introduce appropriate incentives to the development of the sector, as well as economic incentives for consumers (Ministerio de Obras Publicas ). In order to help lowincome families to cushion the effect of the tariff increases, the government introduced law No. 18.778 establishing a subsidy system for drinking water supply and sewage services (Ministerio de Obras Publica a). The application of the following principles (i) dynamic efficiency, (ii) economic efficiency, (iii) intelligibility, (iv) equity, and (v) selffinancing should allow each company to operate efficiently to cover its long-run total costs (Chavez ).
The subsidy is applied for the first 15 m³ per household per month and covers between 25 and 85% of the bill. The support ceases when eligibility requirements are no longer met or three bills for the unsubsidized service remain unpaid.
In 1990 the new regulatory agency called 'Superintendencia de Servicios Sanitarios' (SISS) was created. SISS has a regulatory role that separates it from companies providing the service (Ministerio de Obras Publicas ).
The existing regulatory and planning process is under the control of the state company SISS. SISS allocates the concessions, controls the companies, sets the tariffs and defines the service and quality standards. It works out the investments plans and fines any non-compliance. Furthermore it is responsible for consumer protection; it represents the customer during the tariff process. There is no independent consumer agency as in other countries.
The Chilean water authority DGA is involved in the system, by granting private water rights, which are required for the concession allocation. (In 1981 the Water Code defined water as a 'national public good', but also as a 'market asset', allowing the privatization of water through the granting of rights.) The planning ministry is involved through the allocation of subsidies; the national environmental committee CONAMA is part of the sector by guidelining the environmental policy (see Figure 1 ). 
WATER AND SANITATION COMPANIES

METHODOLOGY AND INDICATORS
The conceptual basis of this investigation is the IHSC estab- There has been criticism on the spatial concentration of sewage treatment on the inner-urban area, which neglects the surroundings and the hinterland, where wastewater is still discharged untreated into the river. The political focus is still Santiago de Chile.
The groundwater levels in the urban areas depleted consistently in the last year. According to the DGA, the extraction rate has been up to five times higher than the recharge rate because for years too many groundwater rights have been allocated. The available groundwater flow rate was determined to be 67% of the water rights granted.
Analyses show that the available water is not enough to cover maximum demand conditions (Muñoz ) . Besides this, the groundwater quality has deteriorated in recent years, mainly caused by agricultural contamination or untreated sewage from the rural areas in the MRS.
The system of granting water rights assumes the effective protection of groundwater resources as well as long-term resource planning. On the other hand, the amount of water used will increase considerably due to the growing population and industry. Health Organization (PAHO) set a benchmark that no household should pay more than 5% of its monthly income.
MIDEPLAN and SISS use this benchmark; the actual Chilean maximum value is based on 3% (Ministerio del planificacíon ). In Santiago, which has the national lowest costs because of economy of scale, the household are affected by just 1-2.5%. But considering the fact that Chile is still a developing country, a new mechanism was required to protect vulnerable households. The introduction of an individual means-tested water consumption subsidy has been a key mover to Chile's ability to raise water tariffs without compromising its social goals (interview MIDEPLAN). In the last years, the state facilitates the registration process and due to the on going process of the implementation of water-efficient fixtures and appliances and a decreasing water demand, the amount of subsidized water can be considered as sufficient. It should also be borne in mind that, in Chile, these subsidies are an integral part of a wider system for social programs financed with public funds.
Indicator 6 Nonetheless, the MRS is still facing several sustainability deficits. As main deficits could be identified, the lack of controlling capacity of the regulatory agency SISS alongside the ongoing monopolization (indicator 6), and the lack of consumers' participation (e.g. indicator 1). Further, the existing water management is lacking a long-term perspective for the planning of water resources in order to cope with the huge challenges of climate change impacts, which will affect most future generations (indicator 4). In the following, the most relevant recommendations to overcome the mentioned deficits are summarized.
Strengthening of regulatory agency SISS
The privatization of the Chilean water sector has been preceded by the implementation of a regulator agency SISS, responsible for functions like water price regulation and the control of private water companies service. Due to the ongoing monopolization in the MRS, the SISS needs more authority and fiscalization capacity, more human and financial resources, political independence and better coordination with other institutions in order to deal with the challenges.
Furthermore, the improvement and extension of the yet existing 'benchmark-system', established by the SISS, could improve the consumer's information regarding drinking water quality, price trend and customer service of the water companies.
More public dialogue and consumer participation
Consumers need to participate in major decisions that are important to them. Water-related issues such as water allocation attract public involvement because people are directly affected. There is a need for public dialogue between the government, water companies, the regulator and the public about the value of water, the work water companies undertake and challenges faced in the coming years. Currently, citizen's participation in processes like tariff-setting is quite low as Chileans users are not organized.
An effective public participation, supported by the government, as part of the decision process could raise people's acceptance and support decisions. Taking part in effective public participation encourages civic and community responsibility in meaningful ways.
Therefore, government, in particular the SISS, should put in place mechanisms for public engagement and dialogue.
Development of an integrated adaptation strategy to cope with the impacts of climate change Climate change will have huge impacts on water and sanitation services in the MRS, due to reduced availability and unreliable supply of water. This will affect sustainable development, leading to increased conflicts about the water rights etc. Increased water-related risks associated with the changes in frequency of extreme events, such as floods and landslides, will put further stresses on the sectors. It is critical to understand the driving factor of these changes, the sequences of the changes, their spatial and temporal manifestation in order to achieve an integrated multi-sectoral and interdisciplinary adaptation strategy for the water sector. This should include technological changes, demand side management and infrastructure changes. Examples are the implementation of water-saving fixtures in already existing households, education campaigns for an awareness rising for water saving or the development of alternative water resources. As climate change impacts on water quality, aquatic ecosystems and groundwater are poorly understood, further research to provide adequate information on them are required.
